INTRODUCTION {#sec1-1}
============

Around the world, despite advances in public health and medical care, pediatric middle ear infections are still prevalent.\[[@ref1]\] Otitis media (OM) is exceptionally common in the pediatric population, is the most common cause of childhood hearing loss, and is among the most common reason to visit the pediatrician.\[[@ref2]\] The incidence of OM varies from country to country. Among Europe and the US children aged \<1-year is reported that 62% and of those up to the age of three. 83% have suffered from at least one bout of acute OM (AOM).\[[@ref3][@ref4]\] Also, 90% of children will have one episode of OM with effusion (OME) by 4 years of age.\[[@ref5]\] In addition, the incidence of this problem in the population seems to be increasing. It infers that, OM imposes a significant burden on the health care system and families, and the knowledge regarding the cellular and molecular immunologic and inflammatory events in this disease process is very little. Therefore, improvements in understanding the pathophysiology of OM process are vital to advances in prevention and treatment.\[[@ref6]\]

Gastroesophageal reflux (GER) as the passage of gastric contents into the esophagus is another frequent problem in the newborn and preschool ages.\[[@ref7]\] Recent researches suggested that the GER disease (GERD) may be an inflammatory cofactor and can result in upper respiratory tract disorders, including OM in adult and pediatric age group and have been implicated in the disease pathogenesis of OM.\[[@ref8][@ref9]\] The angle of the immature eustachian tube in children may allow reflux of gastric contents from the nasopharynx into the middle ear.\[[@ref10]\] One study on 54 children aged between 2 and 8 years old, found greater level of pepsin/pepsinogen concentrations than those in serum of the samples and gave an idea that the reflux of gastric content could be a major factor in glue ear in children.\[[@ref11]\] Therefore, it is necessary to identify the presence or absence of GER in children with OM. The prevalence of GER in children with OM, previously assessed in some clinical studies and vary values were reported between 55.6% and 64% prevalence of GER in children with OM.\[[@ref12][@ref13][@ref14][@ref15]\] Also, some studies reported the prevalence of GER by OM subtype, and the mean ranged between 48% and 57% was reported for chronic OM and 61--65% for recurrent OM (ROM).\[[@ref16][@ref17]\]

Because of geographical variations between countries, reported the prevalence of GER in children with OM is different and also, the data about the prevalence of GER in children with OM in our area are limited. So, the present study was designed to evaluate the presence of GER in children with OM in Isfahan, Iran, in 2014.

MATERIALS AND METHODS {#sec1-2}
=====================

In this case-control study, in 2014, 50 cases were recruited of children with OM, aged 6 months to 7 years, from the pediatric otolaryngology clinics at the Al-Zahra Hospital in Isfahan, Iran to assess the frequency of GER in these children. The diagnosis of OM for children in this study was defined as the presence of middle ear effusion for 3 months or greater. Also, OM subtypes included: AOM (the rapid onset of signs \[fever, otorrhea, full or bulging opaque tympanogram, impaired tympanogram mobility, tympanogram erythema\] and symptoms \[otalgia, irritability, insomnia, anorexia\] of inflammation of the middle ear), ROM (at least three episodes of AOM in a 6-month period or four episodes per year with free intervals of at least 1-month), OME (the presence of fluid in the middle ear without signs or symptoms of AOM), chronic OME (persisting for ≥3 months from the date of onset \[if known\] or from the date of diagnosis \[if onset unknown\]).\[[@ref18][@ref19][@ref20][@ref21]\] Other inclusion criterion for cases was no medical history of disorders that are known to be associated with an increased prevalence of OM. Confirming the presence of GER in children in compared to healthy children, 50 children, age younger than 7 years and older than 6 months without OM among who referred to other clinics in our hospital were enrolled as control group. Informed consent was obtained from parents of each participating patient, and the ethics committee of Isfahan University of Medical Sciences investigated and approved the research.

Data collected were age, sex, OM subtype, the presence of middle ear effusion, tympanometry results (types A, B and C), presence of GER, and symptoms of GER. To assess the symptomatic GER, parents of the studied children were asked about current symptoms that may be suggestive of GER, using validated questionnaires. These questionnaires included the two age-stratified versions of the pediatric GERDs symptom for children 2 years old and younger, and children 3--7 years old.\[[@ref22][@ref23]\]

The collected data were analyzed statistically with SPSS software version 20 (SPSS Inc., Chicago, IL, USA). Descriptive statistics are reported as mean ± standard deviation, median (interquartile range \[IQR\]) or number (percent) as appropriate. Independent sample *t*-test was used to compare quantitative variables, and Chi-square test was used to compare qualitative variables between the two groups. All probability tests used were two-tailed, and alpha was set at 5%.

RESULTS {#sec1-3}
=======

Sixty-six children were reviewed to enrolled 50 patients with OM in case group during the study period. Of 66 reviewed children, 10 were not meet eligible criteria and three parents refused informed consent and did not enter to the study. Also, 73 children without OM reviewed to select control group, 9 children did not meet eligible criteria and 14 refused informed consent and were excluded. Finally, 50 children in the case group and 50 children in the control group completed the study and analyzed.

The mean age of studied children was 30.3 ± 6.7 months, 42 (42%) were male and 58 (58%) female. [Table 1](#T1){ref-type="table"} shows characteristics of case and control subjects. As shown mean of age (cases, 31.4 vs. control, 28.8 months), and sex combination between groups were similar and no significant differences were noted between groups (*P* \> 0.05). Presenting diagnosis of OM subtypes in cases was, AOM for 36%, OME for 42% and chronic serous OM (CSOM) for 22% of cases. Tympanometry results showed that, most of the cases 48% had type B tympanograms, 24% had type A tympanograms, and 28% had type C tympanograms. The prevalence of GER in children with OM was 58% and which was significantly more than in children without OM with 22% of GER (*P* = 0.0005).

###### 

Characteristics of case and control subjects

![](ABR-5-81-g001)

[Table 2](#T2){ref-type="table"} shows results of the comparison of the GER symptoms between children with OM and healthy children. Regurgitation, vomiting, irritability, congestion, cough and feeding complex were more frequent symptoms in cases. However, only the differences in the frequency of irritability, congestion and feeding complex between children with OM and healthy children were statistically significant. Also in studied children with OM, stridor, and obstructive apnea had lower frequent than other symptoms. Among controls, irritability and cough were more frequent occur symptoms.

###### 

GERD symptoms between case and control subjects
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GER symptoms between case and controls were compared by OM subtypes \[[Table 3](#T3){ref-type="table"}\]. Among children with AOM the prevalence of GER was 61.1% (11 of 18 children) and was significantly more than in control groups (*P* = 0.004), also most frequent symptoms in these children which were significantly higher than controls included regurgitation (44.4%), vomiting (38.9%), irritability (50%) and congestion (66.7%). The prevalence of GER in children with CSOM was significantly more than in controls (72.2% vs. 22%, respectively, *P* = 0.003). Most frequent symptoms in children with CSOM, which were significantly higher than controls included regurgitation (54.5%), vomiting (45.4%), and congestion (54.5%).

###### 

GERD symptoms between AOM, CSOM and control subjects

![](ABR-5-81-g003)

DISCUSSION {#sec1-4}
==========

The intermittent application of gastric contents to the middle ear mucosa which led to the Eustachian tube and mucociliary clearance dysfunctions were discussed in some studies.\[[@ref24][@ref25][@ref26]\] Some clinical studies reported that GERD has been found in 55.6--64% of the children with OM, also, it is reported that OME frequency has increased in children with GER.\[[@ref27][@ref28]\] In the present study, children with OM were assessed to determine the prevalence of GER in these children and we found that 58% (29 of 50 children) with OM had GER. The prevalence of GER in children with AOM or CSOM in our study was 61.1% and 72.7%, respectively.

The prevalence of GER in children with OM in our study was similar to previous reports. In Velepic *et al*.,\[[@ref28]\] study reported 60%, Rozmanic *et al*.,\[[@ref29]\] 55.5%, Keles *et al*.,\[[@ref9]\] 64%, Serra *et al*.,\[[@ref30]\] 54.3% and in a study by Yüksel *et al*.,\[[@ref26]\] reported that 54.9% of children with OM had GER. These studies selected children with chronic OM or recurrent AOM (RAOM) and performed pH monitoring but in our study pH monitoring was not done and our result was similar to other studies. The results an another study by Kotsis *et al*. revealed that 12.24% of children without GERD, 14.1% of children with low to moderate reflux index and 31.67% of children with severe GERD, showed episodes of RAOM.\[[@ref25]\] In a study by Yüksel *et al*. like our study GERD were reported in 54,9% of studied children with OME.\[[@ref26]\] In a systematic review by Miura *et al*. a mean prevalence of GERD in children with CSOM was reported to be 48.4% (range, 17.6--64%) which was lower than our finding with prevalence of 72.7% in these children.\[[@ref27]\] In the other hand in contrast to our study, Abd El-Fattah *et al*., reported that only three of 17 studied children with OM had GER, this was lower than our results and reports in other studies.\[[@ref16]\] The differences between these results can be explained by the differences in age of studied children and difference in methodology. The difference in methodology is that they were submitted to ventilation tubes as well as adenoidectomy/tonsillectomy, and after recovery from surgery, pH monitoring was performed. As the effect of these procedures on GER are not well-established, it seems that the most appropriate time for pH monitoring would be before surgical interventions, in the presence of chronic OM. Other studies stratified data of GER prevalence by OM subtype and reported 50% and 56.2% of GER for chronic OME and 61.5% and 64.3% for RAOM, which were similar to our study (72.7% for chronic OME and 61.1% for AOM).\[[@ref16][@ref17]\]

Most common symptoms in our studied children with OM were regurgitation, vomiting, irritability, congestion, cough and feeding complex, whereas in a study by Yüksel *et al*.,\[[@ref26]\] most common symptoms were stertor, dysphagia, pyrosis, irritability and choking. Other two studies by Abd El-Fattah *et al*. and Crapko *et al*. have shown that GER is often not associated with the classical symptoms of heartburn, epigastric pain or regurgitation.\[[@ref16][@ref17]\] But in our study regurgitation was significantly higher in children with OM compare to control group.

One of possible mechanism of GER in the pathogenesis of several common upper respiratory disorders, including OM can be that reflux of gastric contents into the middle ear from the nasopharynx (due to immature anatomy and function of the eustachian tube).\[[@ref31]\] Also, the nasopharynx caused by the reflux of gastric contents that could eventually lead to the eustachian tube's obstruction and OM can be another possible mechanism of GER in the pathogenesis of OM.\[[@ref32]\] However, symptom descriptions of GER are nonspecific and unreliable in infants and young children and esophageal pH monitoring, is a valid and reliable measure of acid exposure to evaluating GER in children with OM, in our study diagnose of GER was based on symptom descriptions of GER and our results in similar to many previous studies show that the prevalence of GER in children with OM is more frequent than healthy children, therefore, more studies seems to be necessary to investigate the exact mechanism of GER in the pathogenesis of OM.

CONCLUSION {#sec1-5}
==========

Results of the present study support a potential association between GER and OM, AOM and CSOM in children with OM compares to healthy children. Also, according to our findings, and similar studies looking for GER in children with OM may help improving medical design making and treatments outcomes.
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